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EXECUTIVE SUMMARY 
Pigeonhole Notification System by Utilizing Telegram Messenger is one system was built 
using simple embedded system and Telegram Messenger one type of mobile messaging 
client. Pigeonhole Notification System by Utilizing Telegram Messenger is aim to help 
Faculty of Computer Systems & Software Engineering (FSKKP) lecturers to get notificatioi'i 
about the present of mails into their pigeonholes. In addition, this system also will give 
warning notification if the volumes of their pigeonhole already reach certain level of fullness. 
Every notification will directly sent to user Telegram Messenger account and user will access 
in multiple platform depends on user devices such as Android base device, Windows base 
device, OS X base device, or Linux base device.
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RIIGKASAN EKSERKUTIF 
"Pigeonhole Notification System by Utilizing Telegram Messenger" adalah satu sistem 
dibina menggunakan sistem terbenam dan Aplikasi Telegram iaitu satu jenis pelanggan 
pesanan mudah alih. "Pigeonhole Notification System by Utilizing Telegram Messenger" 
adalah bertujuan untuk membantu Pensyarah Fakulti Sistem Komputer & Kejuruteraan 
Perisian (FSKKP) untuk mendapatkan pemberitahuan tentang kehadiran surat ke dalam peti 
pigeonhole mereka. Di samping itu, sistem mi juga akan menghantar amaran jika ruang mel 
pigeonhole mereka sudah mencapai tahap tertentu kepenuhan. Setiap notifikasi akan dihàntar 
secara langsung kepada akaun Aplikasi Telegram pengguna dan pengguna boleh mengakses 
dalam pelbagai platform bergantung kepada peranti yang digunakan seperti Android, 
Windows, OS X, atau Linux.
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PART 1
INTRODUCTION 
Pigeonhole is a small compartment for filing liapers or mail. Pigeonhole also known as 
message box or internal mail system and commonly used for communication in 
organizations, workplace and education institutes [1]. Documents and messages are placed in 
a person's pigeonhole for them to collect. 
Faculty of Computer Systems and Software Engineering (FSKKP) used Pigeonhole system to 
separate mails to FSKKP lecturers. Every lecturer own one pigeonhole that placed at first 
floor in FSKKP building. However, there are some problems with current pigeonhole system 
such as notification problem. So, Pigeonhole Notification System by Utilizing Telegram 
Messenger is proposed to solve the problem. 
Pigeonhole Notification System by Utilizing Telegram Messenger is combination of 
hardware and software that operates together on giving the notification to the pigeonhole 
owner. The main hardware used is Raspberry Pi while Infra-Red seilsor and Ultrasonic sensor 
are uses to detect mails. The main software is Telegram messenger while Linux is the 
Operating systems to the Raspberry Pi and Python is the language to command the systems.
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1.1 Problem Statement(s) and Objective 
Some issues have been identified in existing pigeonhole system. FSKKP lecturer always busy 
with their official job and some of them stay far from faculty building makes them forget to 
check their pigeonhole to determine the present of mails. Manual checking makes FSKKP 
lecturer hard to checks the pigeonhole regularly. These also take the valuable time from them 
and wasting the energy in order to check the pigeonhole and sadly if the pigeonhole is empty! 
However, when overlooked happens comes from the FSKKP lecturer limitations will cause 
lots of worse things such as when there is important mail, memo or letter that needs 
immediate action. 
The objectives of this project are: 
> To design the Pigeonhole Notification System by Utilizing Telegram Messenger 
prototype. 
To develop and verify the system by using Raspberry Pi and Telegram messenger. 
To validate system ability on solving the pigeonhole notification problem. 
1.2 Existing Project & Relationship with The Current Project 
In this sub chapter we will discuss about the construction of existing systems. This activity 
depending on combination of knowledge those associate with this system under study. It also 
requires access to information about the software monitors when the system is operate. Here, 
we describe general approaches to variety of systems related to this system. In this project, 
there are three previous project have been studied. First project is Smart Mailbox Project, 
Wichita State University's EE Senior Design. This project will give notification using 
notification LED[2]. Second is Smart Mailbox System, Projek Sarjana Muda Universiti 
Malaysia Pahang. This system will notify user using LCD display panel in the 100 meter 
range like in user house[3]. Third is SMARTHOME Mailbox Reminder. This system will 
notify user by giving beep sound and notification LED[4]. The existing system description 
and the problems in the existing system will be discussing detail below.
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1.2.1 Smart Mailbox Project, Wichita State University's EE Senior Design 
Smart Mailbox Project, Wichita State University's EE Senior Design is aim to people who 
live in remote areas to people with disability. The design helps people who find a chore to 
use a regular key to check their mailbox daily with care about mobility and dexterity issues. 
This Smart Mailbox works by using infrared sensors that detect mail and directly transmit a 
signal to the receiver unit located far from the mailbox or inside the house. This will transmit' 
notification device alerts to the owner means that mail has been delivered into their mailbox. 
The Smart Mailbox system used Arduino and function as power providers to the infrared 
LED. The infrared LED beam unable to seen by naked eyes unless using some device such as 
Night-vision devices or digital camera. There are five JR LED's placed in the mailbox and 
will bring Vce=O and thus grounding the sensors pin for a LOW digital state, as shown in the 
wiring diagram. These means mail is on "no mail state" until there are mail inside there and 
will change into "mail state". This means that Vce5v and triggered sensor goes to a HIGH 
digital state. These digital states are transmitted through Xbee to a receiving Xbee that is 
located some distance from the mailbox. This will alert the owner that mail has arrived in 
their mailbox. The program code for this Smart Mailbox use Arduino Version 1.0[1]. 
RR
Figure 1.2.1(a): 	 Figure 1.2.1(b): 
Wiring diagram mailbox	 Wiring diagram mail notifier 
The problem and limitation in Smart Mailbox Project, Wichita State University's EE Senior 
Design is the range of notification is' around 100 meter only. Second, this system also not 
suitable used to mail box like pigeonhole because the target is a wide range of consumers 
from people living in remote areas to people with disability.
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Figure 1.2.1(c): Figure 1.2.1(d): 
Smart Mailbox a mailbox complete features(a)
	 Smart Mailbox a mailbox complete features(b)
1.2.2 Smart Mailbox System, Projek Sarjana Muda Universiti Malaysia Pahang 
The Smart Mailbox System, Projek Sarjana Muda(PSM) Universiti Malaysia Pahang(UMP) 
is a hardware system uses a sensor to do the operation. This system will give notification 
using LCD panel display about the presence of mail in the mailbox to the resident. This 
feature will trigger the sensor and automatic publish a message on the LCD screen inside the 
user house. This is to give information about the presence of mail. 
The Smart Mailbox system manages the inbox by itself using Arduino. The sensor equipped 
inside the mail box will detect the mail goes in and the sensor will generate some process and 
the information will send to the LCD panel display at any place with range 100 meter to give 
notification about the present of mail: With this functionality, the resident will know that got 
mail inside the box. After all the mail collected, the sensor will back to normal tell the 
mailbox is empty on the LCD panel display[2]. 
Figure 1.2.2:
Arduino Board 2 + XBee Shield + LCD 
The problem and limitation in Smart Mailbox System, Projek Sarjana Muda Universiti 
Malaysia Pahang is the range of notification is around 100 meter only. The LCD panel 
display placed at static place like lecturer room. So lecturer cannot get the notification if 
lecturer not in their room,. In addition, this system also cam-lot be implement if the distance 
between lecturer room and their pigeonhole more than 100 meter.
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1.2.3 SMARTHOME Mailbox Reminder 
SMARTHOME Mailbox Reminder is commercial goods that can be purchased at 
SMARTHOME Stores or online at www.amazon.com or www.smarthome.com. This device 
comes with receiver and sensor (transmitter). This will let user know about the instant of user 
mailbox when the mail box was opened. In addition, the system will save energy usage from 
wasted trips when checked the mailbox and also will use time wisely when spent time folt 
looking the mail. This also will be a better solution for who have health problems or people 
with disabilities and also can function as security notification, identity thieves and stolen mail 
can be reduced or avoided if use this mailbox system.
r rl^O 
Mail 
Figure 1.2.3(a):	 Figure 1.2.3(b): 
Sensor (Transmitter with Antenna) Module 	 Receiver Module 
The problem and limitation in SMARTHOME Mailbox Reminder is the range of beep sound 
notification can be heard around 50 meter only. If the receiver module placed at static place 
like lecturer room, so lecturer cannot get the notification if lecturer not around with their 
room. In addition, this system only will generate notification if the mail box door opened 
downwards when any mail want to posted. FSKKP pigeonhole door is open aside and it is 
locked by the owner. The mail only can be posted using the hole located at the pigeonholes. 
This means this system cannot generate notification if it implement to FSKKP pigeonholes.
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1.2.4 The current system of FSKKP Pigeonhole 
FSKKP Pigeonholes system existed since the establishment of the Faculty of Computer 
Systems & Software Engineering on 16 February 2002. The main purpose of this pigeonholes 
system is for facilitating the transmission of information in hardcopy form likes mails, letter, 
memos, etc. In general, each lecturer will have one unit of FSKKP pigeonhole as a 
communication medium. All inbox like mails, letter, memos, etc. will be posted into the 
pigeonhole. This is very important when lectures are not around in the areas of building the 
FSKKP faculty. 
The FSKKP pigeonholes located at first floor out of 4 floors in FSKKP office and all FSKKP 
lectures pigeonholes are placed there. Consequence of accretion lecturers in the FSKKP 
faculty, there are a number of lecturers office are placed outside the FSKKP faculty office 
like in another building block, lab office, another faculty or another department. This will 
give a limitation to the lecturers from access their pigeonhole regularly especially those are 
placed outside the building of the FSKKP faculty. 
Figure 1.2.4: FSKKP Pigeonhole 
The current system does not have any notifications are given to the 1ecturei regarding the 
inbox into their pigeonhole. Lecturers are required to check thçir pigeonhole content 
manually to ensure the presence of the inbox. Sometimes there's something in the pigeonhole, 
but sometimes there's nothing in it during lectures check their pigeonholes. Constraints to 
lecturers who have office outside the FSKKP faculty building is they are rarely go to the 
faculty to check the contents of pigeonholes because of the hustle and bustle of the daily 
teaching schedule and other duties. This has caused some overlooked the consequences of the 
delay in obtaining information from their pigeonhole.
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1.3	 Feature Comparison of Existing System with this Project 
Table below show the comparison between all the existing systems with this project. 
Table 1.3: Existing System Feature Comparison with This Project 
Smart Smart 
Mailbox Mailbox 
Current System SMARTHOME 
Project, System, Pigeonholes 
of FSKKP Mailbox 
Wichita Universiti Telegram 
Pigeonhole Reminder 
State Malaysia 
University Pahang 
Incoming 
Mail No Yes Yes Yes Yes 
Notification
LCD Telegram 
Type Of LED light and 
None LED light Display messenger 
Notification Beep sound 
Panel notification 
Range Of Anywhere 
Notification None 100 meter 100 meter 100 meter that connect 
Alert to network 
Ultrasonic 
Type Of Light Transmitter 
None IR Sensor Sensor & JR 
Sensor Sensor sensor
Sensor 
Can tell the 
Others Don't use RFID for Notification Extra security 
Special Electric power open the display in when mail box
user 
anytime and 
Function door text is open
anywhere 
RM135 
RM 374 RM 290 system + 
System Cost Free RM 145 each 
each each RM 65 each 
hole
1.4 Explanations of Terminology 
1.4.1 Notification 
Notification is a formal notifying or informing by doing an act or instance of notifying, 
making known, or giving notice. Example is a written or printed notice, announcement, or 
warning [5]. A signaling technique used by data transmission systems in order to indicate th9 
status of network congestion. Devices that are communicating data across a network rely on 
congestion notification to determine when to send or delay the transmission of data packets. 
Forward congestion notification indicates to upstream data switching devices that data is 
being transmitted through congested channels and some of the data or packets may be 
discarded. Backward congestion notification indicates to downstream devices that data is 
going through congested channels [6]. 
1.4.2 Trigger 
Triggers can be viewed as similar to stored procedures in that both consist of procedural logic 
that is stored at the database level. Stored procedures, however, are not event-drive and are 
not attached to a specific table as triggers are. Stored procedures are explicitly executed by 
invoking a CALL to the procedure while triggers are implicitly executed. In addition, triggers 
can also execute stored procedures [7]. A trigger that contains data modification logic within 
itself is called a nested trigger. 
1.4.3 Python 
Python is an object-oriented programming language developed by Guido van Rossum. 
Python is very portable since Python interpreters are available for most operating system 
platforms. Although Python is copyrighted, the source code is open source, and unlike GNU 
software, it can be commercially re-sold [8].
9 
1.5 Method Approach 
Planning & Analysis 
Design & Development 
Implemetation & Testing 
Maintenance 
Figure 1.5: Waterfall Methodology 
1.5.1 Planning and Analysis 
The first phase of the waterfall model of the Pigeonhole Notification System by Utilizing 
Telegram Messenger is planning and analysis the requirements of the system. The 
requirements of users are analysis by applying the questionnaire. The respondent by handing 
out questionnaires containing close and open ended questions. 
For this survey, the respondents are involves thirty (30) Fakulti Sistem Komputer dan 
Kejuruteraa Perisian (FSKKP) lecturer whom are currently teaching in Universiti Malaysia 
Pahang (UMP) at Gambang campus. The respondents will be randomly selected, comprising 
students from different gender and field. The instruments that will be using for collecting the 
data are questionnaires on paper. The user requirements analysis provides precise 
descriptions of the system.
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1.5.2 Design and Development 
The second phase is the design and development. The system is design based on the user's 
requirements. The requirement analysis can help to design what should the system can do. 
Therefore, the aim of this phase is identify what function should be included in the system 
and determine the structure performance for each function in the system. 
In this phase will design the general schema design and this system flow. There are general 
schema design and system flow. So, it will be easiest for user to understand and to do the 
implementation. 
1.5.3 Implementation and Testing 
The third phase of the interactive waterfall model is the implementation and testing. This 
phase is play an important role. The aim of this phase is doing code writing base on design 
phase and do testing is to ensure that the system is can run smoothly and free from errors, 
defect and bugs. Therefore, once the errors and bugs have been detected, the errors and bugs 
will be fixed. After that, the system will be testing and testing again to confirm that system is 
free form errors. 
1.5.4 Maintenance 
The fourth phase is maintenance of the system. The aim of this phase is to maintain the 
scalability, usability, and availability of the system. 
During this phase, it is not only maintenance of system while it is also incluçling update the 
user phone number or Telegram account when needed. This is because of the pigeonhole 
Owner might be change or quit or change the phone number or Telegram account. To ensure 
this system is accurate, the schedule need to updates if there is something changed.
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1.6 Scope of Study 
The scopes of this project are: 
Client Scope 
The client scope is limited to FSKKP lecturer and it base on current condition of FSKKP. 
Technology Scope 
This project is using simple embedded system. The technology will use Raspberry Pi 
embedded system with Telegram Messenger. 
Feature Scope 
This system will use or design Telegram notification to the user, but the setup only can be 
done by service provider. 
1.7 Outline of Presented in Rest of Report 
These reports are dividing into three (3) chapters or parts. Chapter 1 is about the introduction 
of the project. In Chapter 1 will discuss about the purpose of the project and the existing 
system. The existing systems are divides into two (2) parts that are the system description and 
the problem with the existing system. Chapter 2 is about the report body. In Chapter 2 will 
discuss about the user requirements, design description, development plan and the testing 
plan. Lastly, Chapter 3 will provide the conclusion of this project.
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PART 2

REPORT BODY

The Pigeonhole Notification System by Utilizing Telegram Messenger is a system created to

assist FSKKP lecturers gets notification for the present of mails in their pigeonhole. These

pigeonhole are operates using Raspberry Pi, Adjustable Infrared (IR) Sensor, and Ultrasonic

sensor. This system will detect the presence of each entry such as letter or memo in the 
pigeonhole. All the notification will send to an open source messenger called Telegram 
Messenger. 
This system starts when JR sensors detected the present of mails. This system will 
automatically trigger a notification and directly send the notification to lecturer via Telegram 
Messenger. This will inform the lecturer about the inbox availability. In addition, Telegram 
Messenger can be access in multiple platforms such as android, iOS, Windows Phone, 
Windows, 05 X and Linux and make FSKKP lecturers easy td get the notification. 
Another special features for this system is FSKXP lecturers will get notification if the 
Pigeonhole nearly or full. The Ultrasonic sensor will measure the volume inside the 
pigeonhole and will trigger notification if the content space inside the pigepnhole left less 
than half. 
In conclusion, The Pigeonhole Notification System by Utilizing Telegram Messenger will 
manage the detection and generate notification itself. By using this system functionality, 
lecturer will know the present of mails inside their pigeonhole from smartphone, tablet, 
Personal computer or Laptop. Lastly, this system helps and notify FSKKP lecturer for 
checking and collecting mails from pigeonhole after received the notification via Telegram 
Messenger.
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2.1 User Requirements 
There are two (2) technique have been use to collect the user requirement. First is Interview 
the person in charge of the FSKKP pigeonhole. In the interview will ask the flow, the 
weakness, and improvement of current system. Second is Survey and Questionnaire aim to 
the current user of pigeonhole. This questionnaire is divided into two (2) types, multiply 
questions and open ended questions. 
2.1.1 Interviews 
One interview has been done with the person in charge of FSKKP Pigeonhole, Mr. Mahmud 
Bin Abdul Samad at FSKKP office. This interview is to get requirement for this project. 
There are several requirements that have been mention from Mr. Mahmud about deficiencies, 
problems and improvements needs for FSKKP Pigeonhole. 
In terms of notification, currently the important mails notification will be post on Facebook 
group status. This system is a bit effective compare to the previous system but the 
effectiveness by using Facebook notification still not achieve the administrator target. This is 
because some of FSKKP Lecturer not active in using Facebook social media and several 
lecturers not even have Facebook account. Therefore, the notification cannot reach to the 
owner mails directly or someone must inform them and later the mails will collect late. The 
solution for this requirement will be cover in this project. 
Other requirement that request by Mr Mabmud is one system to replace the current key 
system. The keyhole always faced problem when has long been used such as the locker 
cannot opened and the duplicate key missing. This will cause keyhole need to be replaced 
with the new one. In term of size, the current pigeonhole size cannot accommodate with the 
mails come in a big size such as computer board or any hardware. The capacity of current 
Pigeonholes also not accurate and cannot cope with the total of FSKKP lecturer. However, 
the requirement in this paragraph is not cover in this project because out of our scope..
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2.1.2 Survey and Questionnaire 
One (1) Survey and Questionnaire was conduct by me to FSKKP lecturer randomly to get 
information about the usability of FSKKP Pigeonhole. Besides that, this Survey and 
Questionnaire also will come out with the preference choice for FSKKP Pigeonhole 
Notification to all FSKKP Lecturer. 
This Survey and Questionnaire are divided into four (4) sections. First section is about the 
respondents' background such as gender, age range, and course fields. Second section is 
about the viewpoint of FSKKP Pigeonhole usability such as the importance of this 
pigeonhole, experience of using current FSKKP Pigeonhole, and frequency checked the 
FSKKP Pigeonhole. Third section is about the suitable recommendations for FSKKP 
Pigeonhole notification either SMS, Email, LCD, Call, Buzzer, Lamp on pigeonhole or others 
type of notification. The last section is about the other problems had been faced and other 
suggestion should apply to the FSKKP Pigeonhole. 
Based on the survey and questionnaire results, majority of the responder choose the best 
alternative for the notification to the current system is via SMS. Roughly, the entire FSKKP 
lecturer considers that every lecturer must have their own pigeonhole. Some of the lecturers 
have trouble in checking their pigeonhole because their office placed a bit far from FSKKP 
building. 
Others suggestion for current FSKKP Pigeonhole apart of the notification is key issues. 
Sometimes lecturer forgets to bring key and can't open the pigeonhole and the keyhole 
sometime have problem during open the pigeonhole. The survey and questionnaire form 
already attach at the appendix.
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